Generation (DG) take large scale for researchers. But future electricity demand will grow. This requires attention by implementation smart integration now. This aim to the intelligent integration where grid-connected PV systems, wind energy systems that are planned for a dynamic interface with the grid in the context of so called smart integration between the distribution generation resources and the power generation system. The development in smart integration will solve more problems for network such as: (1) improve the efficiency in production, (2) consumption of electricity, and (3) increase reliability of integration of renewable energy into the grid. This requires control strategies, metering and monitor technology. It's aim to automation processes. The renewable Distribution Generation (DG) such as solar photovoltaic (PV) and wind has received a great attention. This paper aimed to wide survey of researchers in the field of the micro-grid until this moment down to the smart integration.  Index Terms-renewable energy, PV systems, micro-grids, storage systems, integration of PV with grid
I. INTRODUCTION
Now a day's global energy demand will be increase. The increasing energy demands are the major challenge for technology development, economic growth and stability for the best utilizing of the renewable energy. Where the traditional generations or central generation by the fossil fuels cause more pollution, co2 increase and temperature increase by mean unfriendly environmental. But renewable energy is considered friendly environmental. Governments put in new legislations and nutrition in tariffs to encourage the investors to install new renewable energy utilization sites and studies on this subject by many institutions [1] - [3] . The renewable energy systems are suitable for maintaining the energy sustainability. Wind energy and photovoltaic panels (PV) is the major implement for the renewable energy and used to test. The wind energy and the solar sources not enough for sustainability and power quality alone but need to the smart system (intelligent energy management system) for sustainability on the load side presented in [4] . The concepts of sustainability, it includes maintaining a suitable quality of life while providing of the long-term protection of the environmental in an economically feasible manner [5] , also presented renewable energy for high performance building in New Jersey by implement of PV, Wind power.
The Renewable Energy Sources (RES) is better option for constructions of modern electrical grid. The world is making a lot of effort to change the reliance on centralized generation (requires fossil fuels cause pollution environmental) to rely on Distributed Generation (DGs) in the future by large margin which includes the economic benefits, environmental and social.
All technologies continue to be supported, recognizing that each has its own merits and benefits to society and the environment. Some of these technologies are development of renewable energy in micro-grids. This considered the key points for solving problems in utility grid due to blackout or increasing load and also treatment the losses in the electric network. The viewpoint found in [6] Although the ideal power requirements vary by a consumer, and the main components of the power system ideal -such as smart technology, redundancy, distributed generation and storage, cogeneration or combined heat and power, and consumer control -work together with the large scale of power grid or system quantities as an integrated whole to provide consumers with maximum economic and environmental benefits, reliability and efficiency. This paper will survey: (1) Renewable Energy which addressing for Solar Photovoltaic and Wind Energy systems. (2) Concept of micro-grid and its benefits. 
II. RENEWABLE ENERGY

A. What Is the Renewable Energy?
Renewable energy is derived from natural processes that are replenished constantly. In its various forms, it derives directly from the sun, wind, rains, and tides of ocean, biomass and geothermal resources form heat generated deep within the earth [7] . Several of renewable resources harnessed for electric power generation. The renewable energy technologies are more sustainable than the many current sources of energy. Sustainability analysis's, which has dependency on three main components: economic and financing, externalities costs, environmental effects. Each one of these variables has a major impact on the application of the renewable energy [8] .
In general renewable energies depended into two main factors: first distribution of the natural resources and geographical location and the second factor is growth rate and infrastructure.
The use of renewable energy is expected to increase significantly in the European Union to reach the 20% of the final energy consumption and 10% of renewable energy in transport by 2020. It is expected contribution of renewable energy by 55%-75% of the total final energy consumption by 2050. In paper [9] , the researcher presented that an analysis of the biomass needed to reach the 2020 requirements. With the relationship between domestic supplies is expected potential biomass. These analysis by mentions the EU policy framework for renewable energy, sustainability requirements for bioenergy also renewable energy and bioenergy projection for 2020 with expected development of RES and bioenergy contribution. It significant expected domestic biomass supply and the future biomass demand and potential.
The significant contribution of [10] is the knowledge on the Perceived Ease of Use (PEOU), Perceived Usefulness (PU) and impact cost of the renewable energy technology in Malaysia. It is considered an important factor in influencing the intention to use the renewable energy. The renewable energy policy depend on the motivate policy makers to pay more attention to the role of public perception.
In paper [11] , the authors presented a comprehensive review of optimal sizing, energy management, operating and control strategies also integration of different renewable energy resources. Which it mentioned the different controller for integrate such as hysteresis controller, proportion control, micro controller and fuzzy controller.
Authors focused on design and implementation of grid-connected and stand-alone hybrid energy system. The advantages and disadvantages of the configuration for the hybrid systems were studied.
An analysis of the optimal portfolio up to 2050 was conducted for representation of renewable energy technologies and the cost effect using bottom-up model for electricity generation sector in South Korea. Methodology analyzed by energy system model and time model. It uses two scenarios: the first is PV and wind power strengthening and the second scenario represent the other renewable energy strengthening to indicate that the renewable energy will be able to play important role in decreasing the GHG emission if R&D have successfully reduce investment and operating cost of PV and wind power. Also the additional cost of increasing the target value of the renewable energy is 20% of the competitive technologies [12] .
In [13] , the authors present the optimal probabilistic energy management by decrease of operation cost related to PV output power, wind turbine output power and load demand based-on Robust Optimization (RO) and Point Estimate Method (PEM). An optimal strategy for operating a micro-grid with capability of operating in islanding mode is proposed. The MG includes two residential feeders and one commercial feeder as shown in Fig. 1 . The authors noticeable a short-term energy management scheme in a typical MG including renewable and conventional DGs. the optimal energy management of the MG and uncertainty modeling are formulated as follow: a) Technical constraints of the micro-grid should be operating. b) MG operation cost modeling. c) Uncertainty modeling (probability of difference between the forecasted value and the real value). The problem will be analyzed with different scenarios and recommended as the most robust solution. The methodology based on Particle Swarm Optimization (PSO) algorithm was proposed. The result noticeable that applying DGs as well as battery unit in a MG system will decrease total operational cost and the MG reliability increased.
The significant contribution of paper [14] is a survey for result and methodologies the flexibility requirement of renewable energy based on the electricity system. The methodological analysis studied by many research that different approach are available to assessment the technical potential, economic potential and marked potential based on flexibility option. The result for the flexibility requirement studied from the German and European energy system. And discuss a conceptual framework to quantity the market potential of flexible technologies.
The optimization of electricity generation of tidal power plant with reservoir was studied by [15] . This paper presented the proposed a strategy of sequential dispatching of turbines during the generation process to maximize the energy generated by tidal power plant in each cycle, even with restrictions in the reservoir. The PV results were concluded that a significant exploitation of Bacanga estuary is still even with the physical constraints that prevent the full exploitation of its potential.
In [16] , the key of technology for energy efficiency and renewable based on power electronic was discussed. It presented the contribution of power electronic for renewable energy (wind, solar), as an important future contributor.
At the end the advantages of using renewable energy can be summarized as follows [8] , [11] , [14] , [17] 
B. Challenges in Renewable Energy Development and Management
There are three major technological changes are involved in the development of renewable energy [18] : (1) Energy saving on the demand side [19] , (2) Efficiency of renewable energy production [20] , [21] , and (3) Replacement of fossil fuels by various sources of renewable energy [22] , [23] . To some degree, these technologies are the necessary components for success in developing renewable energy.
Uncertainty about the amount of renewable energy available, along with distributed power generation, leading to challenges in the management of renewable energy resources. For example, the amount of energy available is uncertain in the future requires new technologies such as large energy storage devices to reduce the gap between energy demand and energy supply. Add to this, energy sources and distributed geographically, and building power distribution network is more difficult One of the challenges is to integrate also a large share of distributed generation in the energy system, especially the supply of electricity [24] . Recently, good progress to address this problem was presented. For example, a number of studies for the integration between wind power and solar energy with the network carried out and new technologies such as fuel cells and hydrogen that have been applied in distributed power generation [25] - [28] . These studies illustrate the possibility of successfully distributed resources integrated with the energy system; also it shows that the ability to integrate renewable energy is determined by the flexibility of the rest of the supply system [29] . The development of new energy distribution networks has become a critical issue one.
III. PV SYSTEMS
The earth receives 174 pita watts of incoming solar radiation at the upper atmosphere. About 30% is reflected back to space. But the rest is absorbed by clouds, oceans, and land masses. As shown in Fig. 2 .
Today, global energy demand will be near to tow times and it will be increase by the end of this century. For cover this point the major challenges such as achieving technologies advancements, political stability and economical. The advancement technology needs growing research and developments in the area of solar cell technology. There are three types of photovoltaic modules on the market were discussed in [30] , crystal silicon type is the first generation and widely use in solar cell applications. The second generation technology is thin film of amorphous silicon type and considers low cost electricity as compared with the first. The concentrated, organic and dye sensitize solar cell type is third generation solar cell and it is not widely commercialized. The author aspects in future that the use of nanotechnology is the ladder to development of newer solar cell with much power cell energy at cheaper cost.
There are many advantages of solar energy for example: the inexhaustibility of solar energy, it considers zero environmental pollution, it is without geographical restrictions, and it comes with the great convenience of installing it anywhere. PV cells can be used as independent energy systems Micro-grid and also can be connected to the main power grid. The disadvantages of solar energy are energy losses. Where the energy lost is in the converter switch as well as the energy losses in the output filter.
Photovoltaic technology is the most widely technology in the renewable energy market. It describe the generation of electricity from natural solar light. A photovoltaic cell was first installed on a satellite in march1958 (on the vanguard 1 satellite) [31] . [32]  The world production of photovoltaic cells exceeded 500W in year 1977.  The world production of photovoltaic cells exceeded 21.3KW in year 1983.  Total photovoltaic power installed in the worldwide reaches 1,000megawatts in year 1999. In [33] , the author discussed the benefits of the solar energy for the power generation in Cyprus. It proposed to Electricity Authority of Cyprus to recommend the government of Cyprus to establishment of photovoltaic plant of 4.3MW, to cover the parking area of Larnaca international airport. Also proposed construction and operate of a 50MW concentrated solar power plant by using 640 parabolic trough collectors. Both technologies have their advantages but the PV have lower cost than the concentrated solar power.
A. History of Solar Cells
In paper [34] , the authors presented the design and operation of standalone residential PV system in Egypt. PV system is used to feed load of 2kW for household during day and night hours by integrate PV array. Pushpull inverter and filter with storage batteries and their controller. By using LC filter the total harmonic distortions THD decrease, which match the IEEE standard limit for harmonic distortions in low voltage (voltage less than 2.3kV). Where the output voltage waveforms tested and found it sinusoidal in waveform and recorded for different load demand values. The significant contribution of this paper [35] is studying parameters which effect of improve the performance of a photovoltaic solar plant in Chile. A 30MW photovoltaic solar plant was proposed and design to connect with a 220kV electric grid, the plant contains 30 module of 4400PV panels with 235W nominal power. The generated energy from the plant go to the grid through 1MW inverters connected with the power transformer 32/220kV. Arrangements of the photovoltaic solar plant are shown in Fig. 3 . Net Present Value (NPV) and Internal Rate of Return (IRR) were used as a limit of the performance of the plant. The sensitivity analysis used to understand the effect of these parameters on the financial performance of the PV plant and obtain the benefits of this project.
Paper [36] referring to that author has proposed a literature review of maximum power point tracking for PV system. MPPT used generally for the selection of the maximum power from the PV module and turning that power to the load where The converter acts an interface between the PV module and the load as shown in Fig. 4 . There are several types for MPPT as shown in Table I [36]. The application of MPPT used when the source of the power is nonlinear such as PV modules. In general the MPPT system used for PV systems such as: connection with the grid, standalone system and battery charge. As shown in Fig. 5 and Fig. 6 . Dissection of electricity power consumption under a photovoltaic micro-grid system in India was discussed by [37] , the author identify the major factor that determine power consumption level for the one of PV micro-grid project in India. The concepts of this paper [38] , for reduce the cost of the grid connected with PV system. Variable ways interested for instant: PV modules connected together to produce amount of electricity based on value of voltage and current. A number of PV modules connected in series making PV generators (PG). It connected with grid based on electronic inverter where the benefits of inverter make monitor for grid connection and isolate PV array if grid problem occur.
The significant contribution of this paper [39] is design and implement of 100KW rooftop grid connected a PV system. The author used an institutional building at Minia University, Egypt as case study. The system methodology studied based on monthly best tilt angle, calculation of radiation on the tilted surface and make calculation of average power for A PV module. Where the equivalent electrical circuit describing the solar cells array was used for analysis is shown in Fig. 7 . A line-tied inverter was used with the utility connected PV system. The Cost of Electricity (COE) and economical of the system were studied. It found the 100KW rooftop grid connected PV system avoid 145.97 ton CO 2 emission due to thermal energy needed of same electricity from the existing utility grid. [40] - [42] Fig. 8, Fig. 9 , and Fig. 10 clear the different forms of PV cells. A dynamic electrical scheme for the optimal reconfiguration of PV module was presented in [43] under non homogeneous solar irradiation. The optimal reconfigurations algorithm depending at the four steps are the following: a) Initialization; b) Data acquisition; c) Search of the best configuration; d) Reallocation of modules; It proposed the DES to increase production power of PV system under partial shading of modules compare to the power generator of the static configuration.
B. Description and Forms of Photovoltaic Cells
C. Simulation of PV
A simulation for the operation control of PV system connected with grid was presented in [44] , it stablished the simulation platform of Grid-connected PV system as shown in Fig. 11 . It designed by applying double closedloop control of voltage and current by warranty stable DC output. This simulation considers guideline for practice design.
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©2017 Int. J. Electron. Electr. Eng. A simulation of small scale PV system using HOMER Softwear was presented in [45] , it use HOMER to simulate the dual-tariff concept system design for solar PV plants based on a real structure in Dhahran, Saudi Arabia. A standalone system of PV module located on the roof of building or on house need aload of ≥10KWH/day was insulated. A dual metering tow waysnet -metering is used as shown in Fig. 12 . This new metering system is available in many countries all over the world, where the net-metering technology becomes one of the typical emerging technologies to increase the consumer contributions to the grid. A stand-alone hybrid PV/Fuel Cell power system for the city of Brest in France presented in [46] , as the optimal design. It uses the HOMMER -based optimization study was focused on economic performance and the loss of the power supply probability concept.
A modeling and simulation of PV system interconnected with the electrical utility was presented in [47] , it use EL'Zafarana power plant in Egypt as a case study by using computer program applied on modeling and simulation of specified PV system interconnected with the electrical utility. The total harmonic distortion reached 3.4% for the inverter current from PV. Also for the same case study the significant contribution of [48] , [49] for optimal States operation of PV with utility grid interconnected power system using neural network. And proposed operation strategy to decrease the price of kWh produced from photovoltaic system by full utilization of PV energy through the year using battery storage system.
IV. MICRO-GRID
A. Definition of Micro-Grid
Micro-grid in United Department of Energy (UOE) is defined as:
A group of interconnected loads and distributed energy resources within clearly defined electrical boundaries that act as a single controllable entity with respect to the grid. A micro-grid can connect and disconnect from the grid to enable it to operate in both grid-connected or islandmode [50] .
Also define in [51] as: a micro grid operates in both grid-connected and in isolated modes. In each mode of operation there could be different combinations of the available energy sources in the systems that are catering to the load demand.
In [52] , the author making a similar effort to define the Micro-grid as " a low voltage, distribution network which is miniaturized version of a self-sustaining energy model which able to generate, distribute and control bidirectional power flow within its boundary of operation in a coordinated, controlled, intelligent & efficient way, with focus on integration of green energy sources.
B. Benefits of Micro-Grid
The benefits of micro-grid can be found in [52] - 
C. Micro-Grid Architecture
In Fig. 13 shows the micro-grid structure [57] where the interface connection between the micro-grid and the main grid called point of common (PCC) is on the primary side of the transformer. The micro sources are PV or fuel cell interfaced to the system through power electronic. The critical load (sensitive load) connected on feeder A, B, C and the traditional load (non-sensitive load) on feeder D. the micro-grid can operate in two modes: a) Grid connected mode, the micro-grid can work in two directions (import/export) with the main grid. b) Islanded mode, for any disturbance of the main grid the micro-grid isolated itself by switching and operates in Islanded mode to feeding power to the critical load. An efficient capacitor based on Genetic Algorithm (GA) with new coding and operators' allocation in microgrid with grid-connected mode and islanded mode of operations at different load level was discussed in [58] , the author used 9-Bus distribution test system and 24-Bus for study. If the micro-grid operated in islanded mode necessarily need to reactive power sources and voltage
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deviation from the nominal value can decrease effectively with a DG operating in the PV mode. Figure 13 . Micro-grid structure.
In this paper [59] , present a PV micro-grid based on analysis of electricity consumption in India. It study actual households connected to micro-grid, electricity use, factors affected their consumption level, and change of consumption level over time, by implementation of PV micro-grid rural electrification projects. The result simulated and compared with the actual daily electricity consumption data. These methods provide useful clues for optimization of expansion process of decentralized renewable energy systems with micro-grids.
Due to fluctuating and nonlinear load in the main grid, a multi-objective control strategy used to improve the efficiency of the power electric systems by integration of micro-grid based on renewable distributed generator (RDG) to the electrical network was discussed in [60] to eliminate the harmonic distortion.
V. STORAGE SYSTEMS
For unbalanced solar irradiation conditions the Energy Storage System (ESS) used in grid connected PV plants to improve the whole power generated. By experimentally measurements in [61] , energy storage, operated by means of batteries installed in grid-connected photovoltaic system with distributed as show in Fig. 14 . Due to the presence energy storage system possible to integrate with other different renewable energy, more great availability in AC power grid, reduction of peaks of load power demand, avoid uninterruptable power supply. Storage systems plays important role in grid integration. It can store the extra energy where can provide the energy during drop in voltage or power blackout.
In [62] Energy storage can be used to store for shortterm the peaks in electric power during periods of unloading network, and also to cover the drops in power during normal operation, for example when clouds pass over the plant of PV system or for any change in weather conditions. Also Energy storage can be used to improve power quality parameters and to back up the energy for the first category of consumption. Energy storage devices are necessary for operation of Smart-Grids as well as for the local networks Micro-Grids
A. Types of Energy Storage
a) Battery Energy Storage (BES) [63] , it is suitable storage technology for PV system. b) Regenerative Energy Storage (RES) [64] . c) Flywheel Energy Storage (FES) [65] . d) Supercapacitor Energy Storage (SCES) [66] . e) Superconducting Magnetic Energy Storage (SMES) [66] . Energy storage plays an important role with the integration of electrical power systems, and is one of the solutions in the continuity of energy and increase efficiency. Energy storage is the enabling technology to achieve the decoupling of generation and demand required to increase the share of renewable energies in the generation mix. Energy Storage Technologies such as: Mechanical Systems, Electromagnetic Systems, Electrochemical Systems, and Thermal Systems were discussed in [67] . Fig. 15 shown the existing solutions are classified according to their operating principle. 
B. Possibilities of the Storage Energy
Storage devices assets enhance the operation of distributed energy resource in distribution grids in three ways was presented in [68] . a) They can enable a constant and stable output (stabilization). b) They can bridge the lack of primary energy such as sun and wind. c) They enable also fluctuating generation types to operate as dispatch able units. The significant contribution of this paper [69] , the results that requirements on storage devices assets located in distribution grids to reduce the feed-in peak of distributed energy resource generation. Also reduce the reinforcement need in grids and the need for traditional power plants as backup capacities and important for a sustainable electricity future. It considers forms a basis for future research on the choice of appropriate technologies of storage assets. Figure 16 . Grid connection of PV storage system, [70] .
C. Voltage Control Strategies Using PV Storage
Systems PV storage systems which are capable of voltage control can improve PV grid integration as shown in Fig.   16 . Different voltage control strategies for PV and PV storage systems were introduced in [70] , Dynamic voltage dependent control strategies for PV storage systems offer a high potential to handle the trade-off between curtailing energy and violating voltage limits. Table II , summarizes the investigated strategies for PV storage systems based on static and dynamic control using not only the PV inverter, but also the battery.
VI. INTEGRATION PV WITH GRID
In case of PV generation the distributed energy resource is partially weather-dependent and non-schedule. This mean the advanced control of the power system required to maintain the reliability of the system. Integration keys need to be addressed from the distributed generation DG side and from the grid side. Advanced inverter, controller, and interconnection technology development must produce hardware that allows PV to operate safely with the grid and act as a grid resource that provides benefits to both the grid and the owner. 
is not reduced sufficiently, charging the battery with is applied once the -provision reaches its max.
:
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--peak oriented and voltage dependent charging of the battery Battery charging starts after a certain difference of is surpassed, as shown Figure 17 . The solar energy grid integration system integrated with advanced distribution systems [71] .
Advanced PV system technologies include inverters, controllers, related balance-of-system, and energy management hardware that are necessary to ensure safe and optimized integrations, beginning with today's unidirectional grid and progressing to the smart grid of the future [71] . Fig. 17 show the smart PV system integrated with the advanced distribution system.
Integrating PV system based on the transmission system operators (TOSs) are required to maintain a continuous balance between generation and consumption. Also to increase the PV network penetration to the grid to covering the substantial amount of the demand by fully integrated into the system security management [72] . TOSs responsible for collect the data and the information's about the amount of the distribution energy resources DER units on-line (including PV and other DERs units) where required for estimating power injections at boundaries between the TOS and DOS grid.
The integration of the PV arrays for distributed generation DG application by identifying a combination of the building that will maximize solar energy and minimize system variability was presented in [73] . It proposed optimal model to choose suitable rooftop for PV integration based on Markowitz mean-variance portfolio selection model. The result calculated by Mixed Integer Quadratic Programming (MIQP).
The main challenges of integration PV system with the grid are mentioned in following point [74] .
a) The design of the main network. b) Energy storage development and technology. c) Communication development. d) Advanced Metering Infrastructure. e) Information security. The significant contribution of this paper [75] is mentioning some of integrate challenges of PV systems with the grid as following: a) Fitful generation of solar PV due to naturel resource: is requiring to dispatch and scheduling. b) Transmission lines issue: required planning and system studying for Transmission expansion to support increasing level of solar generation. 
A. Power Management
The control of integrate PV inverter to AC grid based on the strategies of power management has been reported [76] . To clarification the impact of high power injection from PV to the AC grid a setup of smart grid has been being developed as in Fig. 18 . Figure 18 . Set-up of smart grid [76] .
The scenarios of the power management are as following points.
a) The ratio between power injection level and S.C power level is increase then the allowed slop change of power injection into grid will decreased. b) If the voltage on the primary side of the transformer is decrease then the allowed slope change of power injection in to the grid can increase. c) The (SOC) state of charge in the energy storage will slowly be adjusted as the function of time during each day. In brief the strategies of power management of the DC/AC inverter can guarantees high power quality for the system, when high power injection from PV into the grid [76] .
The United State Department of Energy Renewable Systems Interconnections (RSI) in 2008 studied the identified a list of grid integration issues that need to be addressed in order to accommodate high level of distributed generation systems, particularly distributed PV systems. [77] These contain: a) Voltage regulation. b) System planning. c) Unintentional islanding. d) Protection coordination. The technologies in inverter and control with integrated smart grid functionalities will help coordinate between PV generation and the operation of other grid assets.
